Change of synaptic membrane lipid composition and fluidity by chronic administration of lithium.
The effect of chronic administration of lithium salts on the lipid composition and physical properties of the synaptosomal plasma membrane was examined in rat brain. The effect of lithium treatment has been studied on the fluorescence polarization of synaptosomal plasma membrane and artificial lipid vesicles and on the lipid composition of the membranes. Fluorescence polarization of lipophilic probes was used to study membrane lipid structure. Steady-state polarization of 1,6-diphenyl-1,3,5-hexatriene (DPH), a probe of the hydrophobic core, was significantly lower in plasma membranes from lithium-treated animals. Altered DPH polarization was due to a decrease in the order parameter of the probe. The lithium-treatment also changed the fluorescence of 1-anilino-8-naphthalene sulfonate (ANS), a probe that binds to the polar head group of the phospholipids and to proteins on the membrane surface. Synaptic plasma membranes from treated rats presented no significant changes on the cholesterol-to-phospholipid ratio, although the phospholipid class distribution was altered and the membrane phospholipid unsaturation increased. In summary, the neural plasma membranes became disorder after chronic lithium administration at therapeutic levels. This structural change may be due to changes in plasma membrane phospholipid distribution and to the degree of unsaturation of phospholipid fatty acids.